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PURPOSE: To reduce the quantity of NOx adapted to be absorbed by 
NOx absorbent. 

CONSTITUTION: NOx absorbent 21 which absorbs NOx when the air-fuel 
ratio of inflow exhaust gas becomes lean, but desorbs the absorbed NOx 
when the oxygen concentration in exhaust gas is lowered, is located in an 
engine exhaust pipe. Further, zeolite group NOx catalyst 18 which can 
reduce NOx when inflow exhaust gas is lean, and which carries transition 
metals on zeolite is located in the exhaust pipe upstream of the 
absorbent 21 . A part of NOx which is produced when a lean mixture is 
burnt, is at first reduced by the catalyst 1 8, and then the remaining part 
of NOx is absorbed by the absorbent. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is NOx when the air- fuel ratio of the flowing exhaust gas is Lean. NOx absorbed when it 
absorbs and the oxygen density in the flowing exhaust gas was reduced NOx to emit While arranging 
an absorbent in an engine flueway It is NOx when the flowing exhaust gas is Lean. Zeolite system 
NOx which may be returned and which made the zeolite support transition metals It is this NOx 
about a catalyst. It arranges in the engine flueway of the absorbent upstream. NOx A catalyst and 
NOx It is NOx when the air-fuel ratio of the exhaust gas which flows into an absorbent is Lean. It 
sets for a catalyst and is NOx. It is NOx while making it return. It is NOx to an absorbent. It is made 
to absorb. NOx NOx absorbed by the absorbent NOx It is NOx when the oxygen density in the 
exhaust gas which flows into an absorbent is made to fall. An internal combustion engine's exhaust 
emission control device it was made to emit from an absorbent. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to an internal combustion engine's exhaust emission 

control device. 

[0002] 

[Description of the Prior Art] It sets to a Diesel engine and is NOx. In order to purify, an engine 
flueway is branched to the exhaust air branch path of a pair, a change-over valve is arranged to the 
tee of these exhaust air branch path, and it is NOx in ****** and each exhaust air branch path by 
turns in one of exhaust air branch paths about exhaust gas by change-over operation of a change-over 
valve, respectively. The Diesel engine which has arranged the catalyst which can carry out 
oxidization absorption is well-known (refer to JP,62- 106826, A), this Diesel engine — the inside of 
one exhaust air branch path --****— him — NOx in ********** The catalyst arranged in that 
exhaust air branch path carries out oxidation absorption. NOx accumulated in the catalyst which the 
gas-like reducing agent was supplied in this exhaust air branch path while the inflow of the exhaust 
gas to the exhaust air branch path of another side was made to stop in the meantime, and has been 
arranged in this exhaust air branch path with this reducing agent It is made to return, subsequently — 
if it ****** a change-over operation of a change-over valve — till then — exhaust gas — **** — 
him — installation of the exhaust gas to the exhaust air branch path where installation of the exhaust 
gas to a****** exhaust air branch path was suspended, and installation of exhaust gas was 
suspended till then is resumed. 
[0003] 

[Problem(s) to be Solved by the Invention] However, all NOx discharged by the engine in this way If 
a catalyst carries out oxidation absorption, they are a lot of NOx to the inside of a short time. Since it 
is accumulated in a catalyst, the problem that supplying frequency of a reducing agent must be made 
high is produced. 
[0004] 

[Means for Solving the Problem] It is NOx when the air-fuel ratio of the flowing exhaust gas is Lean 
according to this invention, in order to solve the above-mentioned trouble. It absorbs. NOx absorbed 
when the oxygen density in the flowing exhaust gas was reduced NOx to emit While arranging an 
absorbent in an engine flueway It is NOx when the flowing exhaust gas is Lean. Zeolite system NOx 
which may be returned and which made the zeolite support transition metals It is NOx about a 
catalyst. It arranges in the engine flueway of the absorbent upstream. NOx A catalyst and NOx It is 
NOx when the air- fuel ratio of the exhaust gas which flows into an absorbent is Lean. It sets for a 
catalyst and is NOx. It is NOx while making it return. It is NOx to an absorbent. It is made to absorb. 
NOx NOx absorbed by the absorbent NOx It is NOx when the oxygen density in the exhaust gas 
which flows into an absorbent is made to fall. He is trying to emit from an absorbent. 
[0005] 

[Function] NOx A catalyst and NOx It is NOx when the air- fuel ratio of the exhaust gas which flows 
into an absorbent is Lean. It sets for a catalyst and is NOx. It is returned and, subsequently is NOx. 
NOx which was not returned by the catalyst NOx It is absorbed by the absorbent. Therefore, NOx A 
lot of NOx to an absorbent Long duration is taken to be absorbed. 
[0006] 
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[Example] Drawing 1 shows the case where this invention is applied to a gasoline engine, if drawing 

I is referred to — 1 — an engine body and 2 ~ a piston and 3 — in an inlet valve and 6, a suction port 
and 7 show an exhaust valve and, as for a combustion chamber and 4, 8 shows [ an ignition plug and 
5 ] an exhaust air port, respectively. A suction port 6 is connected with a surge tank 10 through the 
corresponding branch pipe 9, and the fuel injection valve 1 1 which injects a fuel towards the inside 
of a suction port 6, respectively is attached in each branch pipe 9. A surge tank 10 is connected with 
an air cleaner 14 through an air intake duct 12 and an air flow meter 13, and a throttle valve 15 is 
arranged in an air intake duct 12. On the other hand, the exhaust air port 8 minds an exhaust 
manifold 16 and an exhaust pipe 17, and is NOx. It connects with the catalytic converter 19 which 
contained the catalyst 18, this catalytic converter 19 minds an exhaust pipe 20, and it is NOx. It 
connects with the casing 22 which built in the absorbent 21. 

[0007] An electronic control unit 30 consists of a digital computer, and ROM (read-only memory)32, 
RAM (random access memory)33, CPU (microprocessor^, the input port 35, and the output port 
36 which were mutually connected by the bidirectional bus 31 are provided. An air flow meter 13 
generates the output voltage proportional to an inhalation air content, and this output voltage is 
inputted into input port 35 through A-D converter 37. Moreover, the rotational frequency sensor 23 
which generates the output pulse showing an engine rotational frequency is connected to input port 
35. On the other hand, an output port 36 is connected to an ignition plug 4 and a fuel injection valve 

I I through the corresponding drive circuit 38, respectively. 

[0008] In the internal combustion engine which shows drawing 1 , fuel injection duration TAU is 
computed for example, based on a degree type. 

TAU=TP-K — TP shows basic fuel injection duration here, and K shows the correction factor. The 
basic fuel injection duration TP shows fuel injection duration required to make into theoretical air 
fuel ratio the air- fuel ratio of the gaseous mixture supplied in an engine cylinder. This basic fuel 
injection duration TP is beforehand found by experiment, and is beforehand memorized in ROM32 
in the form of a map as shown in drawing 2 as a function of engine load Q/N (inhalation air content 
Q / engine rotational frequency N) and the engine rotational frequency N. If a correction factor K is a 
multiplier for controlling the air-fuel ratio of the gaseous mixture supplied in an engine cylinder and 
it is K= 1.0, the gaseous mixture supplied in an engine cylinder will serve as theoretical air fuel ratio. 
On the other hand, if the air-fiiel ratio of the gaseous mixture supplied in an engine cylinder will 
become larger than theoretical air fuel ratio if set to K< 1.0, namely, it becomes Lean and it is set to 
K> 1.0, the air- fuel ratio of the gaseous mixture supplied in an engine cylinder will become smaller 
than theoretical air fuel ratio, namely, will become rich. 

[0009] This correction factor K is controlled according to an engine's operational status, and drawing 
3 shows one example of control of this correction factor K. In the example shown in drawing 3 , a 
correction factor K is made to fall gradually during a warm-up as engine cooling water temperature 
becomes high, and if warming up is completed, the air-fuel ratio of the gaseous mixture by which a 
correction factor K is supplied to constant value smaller than 1.0, i.e., the inside of an engine 
cylinder, will be maintained by Lean. Subsequently, the air- fuel ratio of the gaseous mixture which a 
correction factor K will be set to 1.0, namely, will be supplied in an engine cylinder if acceleration 
operation is performed is made into theoretical air fuel ratio, and if full load running is performed, 
the air- fuel ratio of the gaseous mixture which a correction factor K is made larger than 1 .0, namely, 
is supplied in an engine cylinder will be made rich, in the example shown to drawing 3 that drawing 
3 shows, at the time of a warm-up, if the time of acceleration operation and full load running is 
removed, the air- fuel ratio of the gaseous mixture supplied in an engine cylinder will be maintained 
to the fixed Lean air- fuel ratio - having — **** — therefore, most engine operating range - setting - 
Lean — gaseous mixture is made to burn 

[0010] Drawing 4 shows roughly the concentration of the typical component in the exhaust gas 
discharged from a combustion chamber 3. unburnt [ in the exhaust gas discharged from a combustion 
chamber 3 so that drawing 4 may show ] - oxygen 02 in the exhaust gas which the concentration of 
HC and CO increases, so that the air- fuel ratio of the gaseous mixture supplied in a combustion 
chamber 3 becomes rich, and is discharged from a combustion chamber 3 Concentration increases, 
so that the air-fuel ratio of the gaseous mixture supplied in a combustion chamber 3 becomes Lean. 
[001 1] NOx held in casing 22 An absorbent 21 makes an alumina support and at least one chosen 
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from Potassium K, Sodium Na, Lithium Li, alkali metal like Caesium Cs, Barium Ba, an alkaline 
earth like Calcium calcium, Lanthanum La, and rare earth like Yttrium Y and noble metals like 
Platinum Pt are supported on this support. An engine inhalation-of-air path and NOx It is NOx about 
the ratio of the air supplied in the flueway of the absorbent 21 upstream, and a fuel (hydrocarbon). It 
is this NOx if the air-fiiel ratio of the inflow exhaust gas to an absorbent 21 is called. An absorbent 
21 is NOx when the air- fuel ratio of inflow exhaust gas is Lean. NOx which was absorbed, and was 
absorbed when the oxygen density in inflow exhaust gas fell NOx to emit An absorption/emission 
action is performed. In addition, NOx When a fuel (hydrocarbon) or air is not supplied in the 
flueway of the absorbent 21 upstream, the air-fuel ratio of inflow exhaust gas is in agreement with 
the air- fuel ratio of the gaseous mixture supplied in a combustion chamber 3. therefore — in this case 

— NOx the time of the air- fuel ratio of the gaseous mixture by which an absorbent 21 is supplied in a 
combustion chamber 3 being Lean — NOx the gaseous mixture which absorbs and is supplied in a 
combustion chamber 3 — NOx absorbed when the inner oxygen density fell It will emit. 

[0012] Above-mentioned NOx It will be this NOx if an absorbent 21 is arranged in an engine 
flueway. An absorbent 21 is actually NOx. Although an absorption/emission action is performed, 
there is also a part which is not clear about the detailed mechanism of this absorption/emission 
action. However, it is thought that this absorption/emission action is performed by the mechanism as 
shown in drawing 5 . Next, it becomes the same mechanism even if it uses other noble metals, alkali 
metal, an alkaline earth, and rare earth, although this mechanism is explained taking the case of the 
case where Platinum Pt and Barium Ba are made to support, on support. 

[0013] That is, as the oxygen density in inflow exhaust gas will increase sharply if inflow exhaust 
gas becomes Lean considerably, and shown in drawing 5 (A), it is these oxygen 02. 02 - It adheres 
to the front face of Platinum Pt in a form. On the other hand, NO in inflow exhaust gas is 02 on the 
front face of Platinum Pt. - It reacts and is N02. It becomes (2 NO+02 ->2N02). Subsequently, 
generated N02 A part is nitrate ion N03, as shown in drawing 5 (A), being absorbed in an absorbent 
and combining with the barium oxide BaO oxidizing on Platinum Pt. - It is spread in an absorbent in 
a form. Thus, NOx NOx It is absorbed in an absorbent 21. 

[0014] As long as the oxygen density in inflow exhaust gas is high, it is N02 in the front face of 
Platinum Pt. It is generated and is NOx of an absorbent. It is N02 unless absorptance is saturated. It 
is absorbed in an absorbent and is nitrate ion N03. - It is generated. On the other hand, the oxygen 
density in inflow exhaust gas falls, and it is N02. When the amount of generation falls, a reaction 
goes to hard flow (N03->N02), and it is the nitrate ion N03 in an absorbent thus. - N02 It is 
emitted from an absorbent in a form. That is, it is NOx if the oxygen density in inflow exhaust gas 
falls. An absorbent 21 to NOx It will be emitted. It will be NOx even if the air-fuel ratio of inflow 
exhaust gas will be Lean, if the oxygen density in inflow exhaust gas will fall if the degree of Lean 
of inflow exhaust gas becomes low as shown in drawing 4 , therefore the degree of Lean of inflow 
exhaust gas is made low. An absorbent 21 to NOx It will be emitted. 

[0015] when gaseous mixture supplied in a combustion chamber 3 at this time is made rich on the 
other hand and the air- fuel ratio of inflow exhaust gas becomes rich, it is shown in drawing 4 — as — 
unburnt [ from an engine / a lot of ] - HC and CO discharge - having - unburnt [ these ] ~ HC and 
CO ~ oxygen 02- on Platinum Pt It is made to react and oxidize, if the air-fuel ratio of inflow 
exhaust gas becomes rich, in order [ moreover, ] for the oxygen density in inflow exhaust gas to fall 
to the degree of pole — an absorbent to N02 it emits ~ having ~ this N02 it is shown in drawing 5 
(B) - as - unburnt - you react with HC and CO and it is made to return Thus, it is N02 on the front 
face of Platinum Pt. When it stops existing, it is N02 from an absorbent to the degree from a degree. 
It is emitted. Therefore, if the air-fuel ratio of inflow exhaust gas is made rich, it is NOx to the inside 
of a short time. An absorbent 21 to NOx It will be emitted. 

[0016] that is, the air- fuel ratio of inflow exhaust gas is made rich — not rich — introduction unburnt - 

- HC and CO — 02- on Platinum Pt you react immediately and make it oxidize — having — 
subsequently - 02- on Platinum Pt even if consumed - yet - unburnt - if HC and CO remain - 
unburnt [ this ] - NOx emitted by HC and CO from the absorbent And NOx discharged by the 
engine It is made to return. Therefore, if the air-fuel ratio of inflow exhaust gas is made rich, it will 
be NOx to the inside of a short time. NOx absorbed by the absorbent 21 It is emitted and, moreover, 
is this emitted NOx. Since it is returned, it is NOx in atmospheric air. Being discharged can be 
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prevented. Moreover, NOx An absorbent 21 is NOx even if it makes the air- fuel ratio of inflow 
exhaust gas into theoretical air fuel ratio, since it has the function of a reduction catalyst. NOx 
emitted from the absorbent 21 It is made to return. However, when the air- fuel ratio of inflow 
exhaust gas is made into theoretical air fuel ratio, it is the NOx absorbent 21 to NOx. Since deer 
emission is not carried out gradually, it is NOx. All NOx absorbed by the absorbent 21 Time amount 
long a little to making it emit is required. 

[0017] By the way, it will be NOx even if the air- fuel ratio of inflow exhaust gas will be Lean, if the 
degree of Lean of the air- fuel ratio of inflow exhaust gas is made low as mentioned above. An 
absorbent 21 to NOx It is emitted. Therefore, NOx An absorbent 21 to NOx What is necessary is just 
to make the oxygen density in inflow exhaust gas fall to making it emit. However, NOx An 
absorbent 21 to NOx It is NOx that the air- fuel ratio of inflow exhaust gas is Lean even if emitted. It 
sets to an absorbent 21 and is NOx. It is not returned, therefore is NOx in this case. The catalyst 
which may return NOx is prepared in the lower stream of a river of an absorbent 21, or it is NOx. It 
is necessary to supply a reducing agent to the lower stream of a river of an absorbent 21 . Of course, 
it is NOx in this way. It sets on the lower stream of a river of an absorbent 21, and is NOx. Returning 
is NOx more nearly rather than it, although it is possible. It sets to an absorbent 21 and is NOx. To 
return is more desirable, therefore - the example by this invention — NOx An absorbent 21 to NOx 
the time when it should emit — the air- fuel ratio of inflow exhaust gas — theoretical air fuel ratio — or 
it acts as Rich — having - it - NOx NOx emitted from the absorbent 21 NOx He is trying to return 
in an absorbent 21. 

[0018] By the way, since it is supposed in the example by this invention at the time of full load 
running that the gaseous mixture supplied in a combustion chamber 3 is rich as shown in drawing 3 , 
and gaseous mixture is made into theoretical air fuel ratio at the time of acceleration operation, it is 
NOx at the time of full load running and acceleration operation. NOx will be emitted from an 
absorbent 21 . however ~ if the frequency where such full load running or acceleration operation is 
performed is low — the time of full load running and acceleration operation — NOx An absorbent 21 
to NOx ****** it is emitted — Lean — while gaseous mixture is made to bum — NOx NOx by the 
absorbent 21 absorptance — being saturated — thus — NOx an absorbent 21 — NOx It will become 
impossible to absorb, therefore — the example by this invention — Lean ~ when gaseous mixture is 
made to continue and bum, as are shown in drawing 6 (A), and the air-fuel ratio of inflow exhaust 
gas is periodically made rich or it is shown in drawing 6 (B), the air- fuel ratio of inflow exhaust gas 
is periodically made into theoretical air fuel ratio. In addition, although you may make it reduce 
Lean's degree periodically as shown in drawing 6 (C) in this case, it is NOx in this case. It sets to an 
absorbent 21 and is NOx. It is NOx as it mentioned above, since it was not returned. It sets on the 
lower stream of a river of an absorbent 21, and is NOx. It must be made to return. 
[0019] thus — the example by this invention — NOx NOx the gaseous mixture supplied in a 
combustion chamber 3 in order to make it emit from an absorbent 21 ~ periodic — theoretical air fuel 
ratio — or it is made to make it rich, in this case, NOx NOx per unit time amount to an absorbent 21 
if an absorbed amount increases — indeed — NOx NOx of an absorbent 21 time amount until 
absorptance is saturated ~ short ****-- thus - NOx An absorbent 21 to NOx In order to make it 
emit, if there is no short hiding of theoretical air fuel ratio or the period made rich, it will not become 
about gaseous mixture. However, the more it short-**** theoretical air fuel ratio or the period made 
rich for gaseous mixture, the more specific fuel consumption gets worse. Then, it is NOx when the 
air- fuel ratio of the exhaust gas which flows as shown to drawing 1 by this invention is Lean. NOx 
which may be returned It is NOx about a catalyst 18. He is trying to arrange in the flueway of the 
absorbent 21 upstream. 

[0020] At the example shown in drawing 1 , it is this NOx. A catalyst 18 is the zeolite system NOx 
carried out the ion exchange of transition metals like Copper Cu, and the zeolite was made to 
support. It consists of a catalyst and is this NOx. A catalyst 18 is NOx under existence of 
Hydrocarbon HC, when the air-fuel ratio of exhaust gas is Lean. It has the function returned 
alternatively. That is, the amount of HC discharged by the engine increases as are shown in drawing 
4 and gaseous mixture becomes Lean, since a flame stops fully spreading to the periphery of a 
combustion chamber 3 when gaseous mixture supplied in a combustion chamber 3 is made into 
Lean. This HC is NOx. It sets on a catalyst 18 and is oxygen 02. It reacts, active species is generated 
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(HC+02 -> active species), and this active species is NOx. It reacts and is NOx. It is made to return 
(NOx+ active species -> N2+CO+C02). 

[0021] this NOx NOx by the catalyst 18 NOx which the rate of purification reaches to about about 
60% at the maximum, therefore is discharged by the engine inside — almost — one half — NOx A 
catalyst 18 can purify. Therefore, NOx NOx absorbed by the absorbent 21 An amount is NOx which 
could not be purified according to the NOx catalyst 18. NOx discharged by the amount, i.e., an 
engine, It is [ inner ] one half mostly and NOx thus. NOx absorbed by the absorbent 21 per unit time 
amount An amount will fall sharply. Consequently, NOx An absorbent 21 to NOx In order to make it 
emit, theoretical air fuel ratio or the period made rich can be lengthened for the gaseous mixture 
supplied in a combustion chamber 3, and specific fuel consumption can be improved thus. 
[0022] By the way, NOx NOx from an absorbent 21 An emission operation is NOx of a constant 
rate. NOx when absorbed by the NOx absorbent 21 50%NOx of the absorptance of an absorbent 21 
It is carried out when it absorbs. NOx NOx absorbed by the absorbent 21 An amount is the amount 
of the exhaust gas discharged by the engine, and NOx in exhaust gas. It is proportional to 
concentration, the amount of exhaust gas is proportional to an inhalation air content in this case, and 
it is NOx in exhaust gas. Since it is proportional to an engine load, concentration is NOx. NOx 
absorbed by the absorbent 21 An amount will be proportional to an inhalation air content and an 
engine load correctly. Therefore, NOx NOx absorbed by the absorbent 21 Although it can presume 
from an inhalation air content and the accumulation value of the product of an engine load, it is 
simplified in the example by this invention, and an amount is NOx from the accumulation value of 
an engine rotational frequency. NOx absorbed by the absorbent 21 He is trying to presume an 
amount. 

[0023] Next, NOx according to this invention with reference to drawing 7 and drawing 8 One 
example of absorption/emission control of an absorbent 21 is explained. Drawing 8 shows the 
interruption routine performed for every fixed time amount, whether the correction factor [ as 
opposed to / in / it is not rich and / the introduction step 100 / the basic fuel injection duration TP ] K 
which refers to drawing 8 is smaller than 1.0, and Lean — it is distinguished whether gaseous mixture 
is made to burn, the time of K< 1.0, i.e., Lean, ~ when gaseous mixture is made to burn, the result of 
having progressed to step 101 and having added sigmaNE to the current engine rotational frequency 
NE is set to sigmaNE. Therefore, this sigmaNE shows the accumulation value of the engine 
rotational frequency NE. Subsequently, at step 102, it is distinguished whether accumulation 
rotational frequency sigmaNE is larger than constant value SNE. This constant value SNE is NOx. It 
is that NOx to an absorbent 21. Absorptance, for example, 50% of NOx, The accumulation rotational 
frequency presumed that the amount is absorbed is shown. A processing cycle is completed at the 
time of sigmaNE<=SNE, and it is at the time of sigmaNE>SNE, i.e., NOx. It is the NOx to an 
absorbent 21. 50% of NOx of absorptance When it is presumed that the amount is absorbed, it 
progresses to step 103 and is NOx. An emission flag is set. NOx It is richly cheated out of the 
gaseous mixture supplied in an engine cylinder so that it may mention later, if an emission flag is set. 

[0024] Subsequently, at step 104, the increment of counted value C is carried out only for 1. 
Subsequently, at step 105, counted value C is constant value CO. It is distinguished [ whether it 
became large and ] whether it passed, for example for 5 seconds. C<=C0 Sometimes a manipulation 
routine is completed and it is C>C0. If it becomes, it progresses to step 106 and is NOx. An emission 
flag is reset. NOx Since the gaseous mixture supplied in an engine cylinder is rich so that it may 
mention later, if an emission flag is reset, it will be switched to Lean, and gaseous mixture thus 
supplied in an engine cylinder will be made rich for 5 seconds. Subsequently, let accumulation 
rotational frequency sigmaNE and counted value C be zero in step 107. 

[0025] Fixed time amount [ the air- fuel ratio of the gaseous mixture currently supplied in the engine 
cylinder progresses to step 108, and / the condition of K>=1 .0 ] on the other hand, for example, 
theoretical air fuel ratio or when [ when judged as K>=1.0 in step 100, namely, ] rich, it is 
distinguished whether it continued for 10 seconds. When the condition of K>=1.0 does not carry out 
fixed time amount continuation, a processing cycle is completed, and when the condition of K>=1.0 
carries out fixed time amount continuation, it progresses to step 109 and let accumulation rotational 
frequency sigmaNE be zero. That is, for theoretical air fuel ratio or the time amount made rich, the 
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gaseous mixture supplied in an engine cylinder will be NOx if it continues about 10 seconds. NOx of 
most which is absorbed by the absorbent 21 It is thought that it emitted, therefore let accumulation 
rotational frequency sigmaNE be zero in step 109 in this case. 

[0026] Drawing 8 shows the calculation routine of fuel injection duration TAU, and this routine is 
performed repeatedly. The basic fuel injection duration TP is computed from the map which refers to 
drawing 8 rich and shown in drawing 2 in step 200 first, subsequently — step 201 — Lean — it is 
distinguished whether it is the operational status which should burn gaseous mixture. Lean — when it 
is not the operational status which should burn gaseous mixture, a correction factor K is computed 
by progressing to step 202 at the time of a warm-up or acceleration operation, or the time of full load 
running. At the time of an engine warm-up, this correction factor K is a function of engine cooling 
water temperature, and becomes so small that engine cooling water temperature becomes high in 
K>=1.0. Moreover, a correction factor K is set to 1.0 at the time of acceleration operation, and let a 
correction factor K be a bigger value than 1 .0 at the time of full load running. Subsequently, at step 
203, a correction factor K is set to Kt and, subsequently fuel injection duration TAU (=TP-Kt) is 
computed in step 204. At this time, gaseous mixture supplied in an engine cylinder is made into 
theoretical air fuel ratio or Rich. 

[0027] on the other hand — step 201 - setting ~ Lean - the time of it being distinguished that it is 
the operational status which should bum gaseous mixture — step 205 — progressing — NOx It is 
distinguished whether the emission flag is set. NOx When the emission flag is not set, after 
progressing to step 206, setting a correction factor K to 0.6 and setting a correction factor K to Kt in 
step 207 subsequently, it progresses to step 204. therefore — this time — the inside of an engine 
cylinder — Lean — gaseous mixture is supplied. On the other hand, it sets to step 205 and is NOx. 
When it is judged that the emission flag was set, KK a value which progressed to step 208 and was 
defined beforehand is set to Kt, and subsequently to step 204, it progresses. KK this value is about 
1.1 to 1.2 from which the air-fuel ratio of the gaseous mixture supplied in an engine cylinder 
becomes 12.0 to about 13.5 value, therefore, rich [ in an engine cylinder ] at this time — gaseous 
mixture supplies — having — it - NOx NOx absorbed by the absorbent 21 It will be emitted. In 
addition, NOx The value of KK is set to 1.0 when making gaseous mixture into theoretical air fuel 
ratio at the time of emission. 

[0028] Another example is shown in drawing 9 . The same sign shows the same component as the 
example shown in drawing 1 in this example. As shown in drawing 9 , in this example, a flueway 
branches to the 1st flueway 24 and 2nd flueway 25 in the outlet section of an exhaust manifold 16, 
and it is the zeolite system NOx in the 1st flueway 24. The catalytic converter 19 which contained 
the catalyst 18 is arranged. These flueways 24 and 25 are NOx. On the lower stream of a river of a 
catalyst 18, it joins again, and is NOx. It connects with the casing 22 which built in the absorbent 21. 
The 1st exhaust air control valve 26 and the 2nd exhaust air control valve 27 are arranged at the 
inlet-port section of the 1st flueway 24 and the 2nd flueway 25, respectively, and closing motion 
control of these exhaust air control valves 26 and 27 is carried out by the actuator 28 at coincidence. 
This actuator 28 is controlled by the output signal of an electronic control unit 30. 
[0029] When the gaseous mixture supplied in a combustion chamber 3 is Lean, the 1st exhaust air 
control valve 26 is made to open, as shown in drawing 9 , and the 2nd exhaust air control valve 27 is 
made to close the valve in this example. Therefore, at this time, exhaust gas is sent in in the 1st 
flueway 24. At this time, it is NOx in exhaust gas. NOx NOx which was made to return by the 
catalyst 18 and was not returned by the NOx catalyst 18 NOx It is absorbed by the absorbent 21. On 
the other hand, it is NOx. An absorbent 21 to NOx Theoretical air fuel ratio or when it is made rich, 
the 1st exhaust air control valve 26 is made for the gaseous mixture supplied in a combustion 
chamber 3 to close the valve, in order to emit, and the 2nd exhaust air control valve 27 is made to 
open. Therefore, at this time, exhaust gas minds the 2nd flueway 25 and is NOx. It is sent into an 
absorbent 21. 

[0030] It is NOx as mentioned above. At a catalyst 19, it is NOx. HC is consumed in order to return. 
It is NOx similarly. It also sets to an absorbent 19 and is NOx for whether your being Sumiya from 
an absorbent. NOx which HC was consumed in order to emit, and was emitted from the absorbent 
HC is consumed in order to return. Therefore, NOx An absorbent 21 to NOx When it should emit, it 
is NOx about exhaust gas. It is NOx after sending into a catalyst 18. HC is NOx if it sends into an 
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absorbent 21. Since it is consumed in a catalyst 18, it is NOx. The amount of HC sent into an 
absorbent 21 falls. It is NOx thus at this time. An absorbent 21 to NOx In order to emit to whether 
you are Sumiya and to return, gaseous mixture supplied in a combustion chamber 3 is made into a 
rich side, and the yield of HC must be made [ many ]. However, if gaseous mixture is made into a 
rich side, specific fuel consumption will get worse. So, at this example, it is NOx. An absorbent 21 
to NOx When it should emit, the 2nd flueway 25 is minded, and it is NOx about exhaust gas. He is 
trying to send into an absorbent 21. 

[0031] Drawing 10 shows the calculation routine of the fuel injection duration TAU of the example 
shown in drawing 9 . This routine is performed repeatedly and closing motion control of the 1st 
exhaust air control valve 26 and the 2nd exhaust air control valve 27 is performed in this routine. In 
addition, it also sets in this example and is NOx. In order to control an emission flag, the interruption 
routine shown in drawing 7 is used. The basic fuel injection duration TP is computed from the map 
which refers to drawing 10 rich and shown in drawing 2 in step 300 first, subsequently ~ step 301 ~ 
Lean — it is distinguished whether it is the operational status which should burn gaseous mixture. 
Lean — when it is not the operational status which should bum gaseous mixture, a correction factor 
K is computed by progressing to step 302 at the time at the time of a warm-up, acceleration 
operation, or full load running. At the time of an engine warm-up, this correction factor K is a 
function of engine cooling water temperature, and becomes so small that engine cooling water 
temperature becomes high in K>=1 .0. Moreover, a correction factor K is set to 1 .0 at the time of 
acceleration operation, and let a correction factor K be a bigger value than 1.0 at the time of full load 
running. Subsequently, a correction factor K is set to Kt at step 303. Subsequently, the 1st exhaust 
air control valve 26 is made to open, and the 2nd exhaust air control valve 27 is made to close the 
valve at step 304. Subsequently, at step 305, fuel injection duration TAU (=TP-Kt) is computed. At 
this time, gaseous mixture supplied in an engine cylinder is made into theoretical air fuel ratio or 
Rich. 

[0032] on the other hand - step 301 — setting — Lean - the time of it being distinguished that it is 
the operational status which should bum gaseous mixture — step 306 — progressing — NOx It is 
distinguished whether the emission flag is set. NOx When the emission flag is not set, after 
progressing to step 307, setting a correction factor K to 0.6 and setting a correction factor K to Kt in 
step 308 subsequently, it progresses to step 309. The 1st exhaust air control valve 26 is made to 
open, and the 2nd exhaust air control valve 27 is made to close the valve at step 309. Subsequently, it 
progresses to step 305. this time — the inside of an engine cylinder — Lean — gaseous mixture is 
supplied. 

[0033] On the other hand, it sets to step 306 and is NOx. When it is judged that the emission flag 
was set, KK a value which progressed to step 310 and was defined beforehand is set to Kt. 
Subsequently, the 1st exhaust air control valve 26 is made to close the valve, and the 2nd exhaust air 
control valve 27 is made to open at step 311. Subsequently, it progresses to step 305. KK a value in 
step 310 is about 1.1 to 1.2 from which the air-fuel ratio of the gaseous mixture supplied in an engine 
cylinder becomes 12.0 to about 13.5 value, therefore, rich [ in an engine cylinder ] at this time - 
gaseous mixture supplies — having - it — NOx NOx absorbed by the absorbent 21 It will be emitted. 
In addition, NOx The value of KK is set to 1.0 when making gaseous mixture into theoretical air fuel 
ratio at the time of emission. 

[0034] Drawing 1 1 shows the case where this invention is applied to a Diesel engine. In addition, in 
drawing 1 1 , the same sign shows the same component as drawing 1 . An excess air factor is made to 
usually bum in the state of Lean in all operational status in the average air- fuel ratio of the gaseous 
mixture in 1.0 or more [ 3 ], i.e., a combustion chamber, in a Diesel engine. Therefore, NOx 
discharged at this time A part is the zeolite system NOx. It is returned by the catalyst 18 and is 
remaining NOx. NOx It is absorbed by the absorbent 21. On the other hand, it is NOx. An absorbent 
21 to NOx It is NOx when it should emit. The air- fuel ratio of the inflow exhaust gas to an absorbent 
21 is made rich. In this case, at the example shown in drawing 1 1 , it is made Lean and the average 
air-fuel ratio of the gaseous mixture in a combustion chamber 3 is NOx. It is NOx by supplying a 
hydrocarbon in the engine flueway of the absorbent 21 upstream. The air- fuel ratio of the inflow 
exhaust gas to an absorbent 21 is made rich. 

[0035] If drawing 1 1 is referred to, in this example, the load sensor 41 which generates the output 
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voltage proportional to the amount of treading in of an accelerator pedal 40 will be formed, and the 
output voltage of this load sensor 41 will be inputted into input port 35 through A-D converter 42. 
Moreover, in this example, the reducing-agent supply valve 43 is arranged in the exhaust pipe 20 
which connects a catalytic converter 19 and casing 22, and this reducing-agent supply valve 43 is 
connected with the reducing-agent tank 45 through a feed pump 44. The output port 36 of an 
electronic control unit 30 is connected to the reducing-agent supply valve 43 and a feed pump 44 
through the drive circuit 38, respectively. It fills up with PUT AN and a hydrocarbon like a propane 
which can be saved in the state of a hydrocarbon like a gasoline, an isooctane, a hexane, a heptane, 
gas oil, and kerosene, or a liquid in the reducing-agent tank 45. 

[0036] At this example, the gaseous mixture in a combustion chamber 3 is usually NOx from which 
it was a basis with superfluous air, namely, the average air- fuel ratio was made to burn in the state of 
Lean, and was discharged by the engine at this time. That part is NOx as mentioned above. It is 
returned by the catalyst 18 and is remaining NOx. NOx It is absorbed by the absorbent 21 . NOx An 
absorbent 21 to NOx When it should emit, while a feed pump 44 drives, the reducing-agent supply 
valve 43 is made to open, and grade supply of the hydrocarbon with which it is filled up in the 
reducing-agent tank 45 is carried out for 20 seconds from between fixed time amount, for example, 5 
seconds, from the reducing-agent supply valve 43 at an exhaust pipe 20. The amount of supply of the 
hydrocarbon at this time is NOx. It is determined that the air- fuel ratio of the inflow exhaust gas 
which flows into an absorbent 21 becomes rich, therefore it is NOx at this time. An absorbent 21 to 
NOx It will be emitted. 

[0037] Drawing 12 is this NOx. The routine for performing emission processing is shown and this 
routine is performed by the interruption for every fixed time amount. The result which refers to 
drawing 12 of having not been rich and having added sigmaNE to the present engine rotational 
frequency NE in step 400 first is set to sigmaNE. Therefore, this sigmaNE shows the accumulation 
value of the engine rotational frequency NE. Subsequently, at step 401, it is distinguished whether 
accumulation rotational frequency sigmaNE is larger than constant value SNE. This constant value 
SNE is NOx. It is that NOx to an absorbent 21. Absorptance, for example, 50% of NOx, The 
accumulation rotational frequency presumed that the amount is absorbed is shown. A processing 
cycle is completed at the time of sigmaNE<=SNE, and it is at the time of sigmaNE>SNE, i.e., NOx. 
It is the NOx to an absorbent 21. 50% of NOx of absorptance When it is presumed that the amount is 
absorbed, it progresses to step 402. At step 402, the grade drive of the feed pump 44 is carried out 
for 20 seconds from between fixed time amount, for example, 5 seconds. Subsequently, at step 403, 
the reducing-agent supply valve 43 carries out grade valve opening for 20 seconds from between 
fixed time amount, for example, 5 seconds, and, subsequently let accumulation rotational frequency 
sigmaNE be zero in step 404. 
[0038] 

[Effect of the Invention] Lean — NOx generated when gaseous mixture is made to burn a part — NOx 
since it is returned by the catalyst ~ NOx NOx absorbed by the absorbent per unit time amount An 
amount decreases. Consequently, NOx An absorbent to NOx Since theoretical air fuel ratio or the 
period made rich can be lengthened for the period or gaseous mixture which supplies a reducing 
agent in order to emit, or since theoretical air fuel ratio or time amount made rich can be short-**** 
(ed) for the amount of supply or gaseous mixture of a reducing agent when not lengthening these 
periods, reducing-agent consumption or fuel consumption can be reduced. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an internal combustion engine's general drawing. 
[Drawing 2] It is drawing showing the map of basic fuel injection duration. 
[Drawing 3] It is drawing showing change of a correction factor K. 

[Drawing 4] unburnt [ in the exhaust gas discharged by the engine ] — it is the diagram showing the 
concentration of HC, CO, and oxygen roughly. 

[Drawing 5] NOx It is drawing for explaining an absorption/emission action. 
[Drawing 6] NOx An absorbent to NOx It is drawing showing the timing made to emit. 
[Drawing 7] It is drawing showing interruption routine. 
[Drawing 8] It is a flow chart for computing fuel injection duration TAU. 

[Drawing 9] It is the general drawing showing an internal combustion engine's another example. 
[Drawing 10] It is a flow chart for computing fuel injection duration TAU. 

[Drawing 11] It is the general drawing showing an internal combustion engine's still more nearly 
another example. 

[Drawing 12] NOx It is a flow chart for performing emission processing. 
[Description of Notations] 
16 — Exhaust manifold 
18- NOx Catalyst 
21 - NOx Absorbent 



[Translation done.] 
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[Drawing 6] 
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[Drawing 7] 
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[Drawing 10] 
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[Drawing 11] 
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Pt©^STNO a «$n, »«R3«©NO. 

*^ffliab^^fEDNo 2 AwoHAicsfi^nTflm 

S«3&tiS»*|pJ (NOs " -»N0 2 ) Kit*-, JJKLTK 
45flHl*9©«ift-f:*>NO» - *»NO* ©Sn?!RiKS<ja>£. 

ttman*. bp^, «SA»^xtf©K*ss*<fiT-r 
no. SMS0B2 ia>5No. *»*mansc:ticft: 
s. H4»c^ansj:5tcdgA»^x©y->©sf? 

*sfi<^n«SSA»^^x4'©i6}gj!S«*tfiTb. fto 

T«KA»»35fx©y->©«-&*fi<-rn«&tAffiA 

#a*X©?gMlt*«y— >T»otfeNO, ®«RS!I2 1 

40 a^no. *ti*aians^tjc^:s. 

[0 0 15] ^®t€HRtt£3rtlcft|&3n«S 

s t a 4 ic^a ns j: 3 c«w* & «^m©*«sh 
c, cowman. ^n?>*«KHc ( coua^p t 
±©k*oj - tsiSLT^t-frL/j&^ns. m. 

»*JB«*»««.lCttT*r-S&»fc!R«aj!«»6NOi 

ajan. c©no 2 «hs (b) t*an* «t 5 fc*«s 
hc, cotSit:bTS7c-e-L«e)e.ns. z.<d^\zv 

50 T6*P tO*W±KlNOi -3W?F4b!te<Ja:*t»fl!0W 
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[0 0 16] w*>. tftAm%.tfx<D&mtt%v y^iz-r 

tctzt>lZRfoVTmimLtb*>n, ^T'S&P t±© 

o 2 - mnm^nrh^tc^mHc, co^t^ti 
a^o*«HC, cotr<toTK)R?pj^e.iS:m$nfcN 

O, 45itf«M*>5#aSftfc.NOi ^MTCitbfeen 
ftoTffiA#^#X©£^£U^5Hct-n«&l$ 
^©^^ICNO, »1R«I2 l(CKHX$nT^-5NO, ft* 

Mz*Lfa.<t>\zNo. amm^n^<oi:m±t^^ttftr 

««C NO, SMRaj2 lttjlTcMjii© 

jtfcbTt>No. ld^jstansnfcNo, a*s 

7C-a-Ui&^n-5. L*>Lfcrtti^A»^#X©£j!!5Jt£ 
Sl&^tt lC b S4N O. 2 1 <b N O. 

&ft*iZl,frtiim2W3:^titi>iZNO, <&IRM2 lizW. 
W.2hT^2>±NOi &Wcm2ii:Z>\Z\Z%=F&^mm$: 

[0 0 17] tC^TWj£LfcJ;^»C«IA»^X©^ 
mit © U ->©«•& < f ntifc <!: Aift A»m#x © 
£*Kifca*'J->-C*oT*>NO. eftiRS!l2 l*5NO> 

a*ifca$2n*>. ftotNo, «jRai2 ijcp^no. 
as s -e * tiissAtt^^ «p©suifift sfiT^ # n 

il^CtlCfc-S,. fcfcU NO. «iRjW2 l^^NO, 
*ttttb$ tlT fcifcASmtfX ©£«&£** »J - t 

no. KiRaa2 iic*3^tno. amTG-zti-r. fot 

E ©*§£ lc liN O. <&Wm 2 1 ©TSSiC N O. £a?c L 
5-5»iR*S»t*J&>, gfcWiNO. ®IR»J2 1©TS5IC 

S7cafl£«f&-r-5ii5W&£. &5 A/*: oJ-3C.no. 

KiRS!J2 l<DT8&lCi3^TNO, ^StST -S^tra"^ 
T?»-5*i J 5-n<fc0t»trU^NO. KIRJM2 .1 [tiJUTN 
O. SrS7C-T-5^»*bV5. ftoT#5E9jt::«fc-5§t|;&fi 

en-mNo. ®ir9J2i*^no. akm-r^t^iz 

tl, ^tllC^oTNO. ®iRjffl2 ld^&aiSftfcNO 
. SNO, ®IR?PJ2 1 (C*^TS7cTS«k5iCbT^ 
•5. 

[0 0 18] td5T0 3IC^$n^±^JC*^lC«fc 

NO. WtMMl lfr*>NO,1)Wtii2n%ZLt\ZteZ>. 

fc:©*NO. KiR»J2 IjJ^NO. a*ifc£iJ2njt<hLT 
fcU->jl^^Mli-L.8i)e.nTV^Fp^tCNO. ®jr 

»j2nc«t^NOx <oiRw.mj]t>miaisTu$.\,\ m< 



(4) #gl¥5-3 0 2 5 0 8 

LTNO. ®JR8d2 1 (CfcDNO. £«JKT€r£:< &o 

f)mmLTV&mai,tb^nT^i>ii^\zume (a) tc 

IC-TS*, t^tt@6 (B) fc*3n*J-"5fciKA#« 

xx<D&mik&mmmzw.%k£mit\zi£tiz. ^ 

©«-&> 0 6 (C) K^sn5£5»c|i«flWtcU->© 
£££©TSi*5«k5CLT*>«fcV>*t;i©ig^i;:ttNO 
. ®JR8J2 l idis^TNO. &W7tznte^K.tb\Zmm 

10 Lfc<t3JCNO. *miM2 1 ©TiSUC^TNO. £j@ 

[0 0 19] Z.<D£o\Z*ftW\Z£Z>&mmi:\tV!Oi 
£NO. ©IRSIJ2 !A^iS:m$-a:*fc«)IC«S«|^3rt^ 

•5«k5.::LTV>-5. r<o«^, NO. KJRSJ 2 i ^©m 
^^fPfls o ©no. ®jrs## < fcntifcs n o. 

K«»j2 1©NO. ®iRtg**tffi*J-r-5iT©^fffeWS 
J&K&D. 9i<LTNO, KiRSU 2 1 N O. S:lfttiJ 

zvztc&\zm&&zmm®Mitxw)y3-\z-tz>mM 
1 ns .to KiSAT-stt^tfxo^mjfcat u - > 

OttfcNO, &M7CL5SNO, »»tl8^NO. © 
|R«1 2 1 ±iSS©»aS!SrtlcBB@-r S J: 5 \z 
[0 0 2 0] BllC^^n5)*J6«f9Tttr©NO, MM 

tt^-i hxzm.mikvtbtt*?^ h»No. 

30 ©i^CKteKiHCfflttTTNO, ^S*?MlCjl7C 

-rs«tg**-r*. ep^. mm&3fc\z&m2nzm-& 

a* 'J - >»CTS 3 <D®m&£ T+»CM*5 

g§s l & < fc -& fc* \zm 4 jc* $ n^io < g^at u — 
>ic^^,ic^tiTt8iid^ e«pmsti^H c ©s*tigA-r 

rOHCIJNO, mM 1 8 ±t*V»T8*Oi 
^LTgttaSr^JsSL (HC + Oi ^gttS) , c©e 
■ftSatNO. tKiSLTNO. *iaS-B-Li*e,tl^ (N 
O. +S£«^Na +CO + COj > . 

[0021] uONo. mmi 8fc«t-5No. mtmit 

40 SATr5ff6 0 96gg*TSL. tiEoTai8*^Stm^ 
n-5NO. ffl^SOBtJfiJIJNO, «JK18ICJ;oT 

#ft;-cfrscticas. ffioiNa ®jr»I2 iic«fco 

©iRSnSNO. *ttNO.»IK 1 SlzXQ&fcVTite. 
A^fcNO, fi» Ep-&«H^e*m^n5NO. ©5£ 
©««*»T*0> »r<l/TNO. K«RSfl2 1»C*^ 
P^^0KKiR$n-5NO. SHArnCfiTTSCltfc^: 
-5. ^©ilSm^ NO. ®IRS1J2 lAif.NO, ^U551i: 
«&«k:ttjft£ 3 ^irttS&^nsil^^a^jBSitx 

5<? mffi&m*fa±-?gz>z\£\zfcz>. 



—48- 



7 

[0 0 2 2] iJI^TNO, &42802 l#>6©NO, © 
ifcfflf£fflf;l-j£S©NO, *tNO.®JR#J2 1 K^iR;* 
ftfcti*, 0y*.«NO, KJRSIJ2 l©KJRfg7J©5 0% 
NO, ^KiRLfct^KfTfrtlS. NO, KiRSiJ2 1IC 

©jR^n^No. omwmmfr nz>mn.xxe> 

MiSMHtfXf ©NO. iSatclfcCaibTfeO, £©«-& 
#^#X§«KA^SKitlSa]U #SL#X+©NO. 
SStttaW^lCjtW-T^CDTNO, ®IK?RI2 1 ICKIR 
£ft£NO, S«iEttirtt©A^»taB8ft^f»c:Jt^ 
Ta^tlCft-S. flEoTNO. ©IRSI2 ItCiRiKSftT 
^5NO, ©SttKA£«:l<!:«Hft^©«©3l«tea> 

^LTtai8l3l^»»^igffi^e.NO, ft«lfl|2 1 
£ftTV>-5NO, «S«l^-r-5J;5ICLTVi-5. 

[0 0 2 3] &K0 7:fc«ktfS8£#&LT*§8WI;:<fc 
5NO, 58JR&12 1 ©K»mM»©-*]S6CTtCOV>Tlft 

0 o \z&\,*T&*t&mmmmmTP\zMTz>miE%&.K 
-a-bfee.nTVi-5^s^dt«sij3ns. k<i. oct 

0 1 ICit^SftCD«|||BlJEicNEIC2NE 

*8l8lHlte»:NE©SttfiS:*UT^5. *^t-^ 

1 0 2Ttt&«@ii£&ZNEa*-j6fiSNE£Dfc*# 
Vi^5*^Wgi|^n2>. ^(D-^tSNEUNO, «iR 
#J2 1WCDNO. KiRIE*©|f!Ixli5 0%©NO, S 

K 2 nx ^ * t: «s 2 n a ma @e& l t h 

5. 2NE^SNEc0t#ICtt^a-tJ-'f^;U«:^Tb. 
SNE>SNEOt?. BP^NO. «iR5!l2 1 K:-?-©N 
O. K«Rtg7J©5 0%©NO. fi*t®iR$nTV^i:ifl 
^Snfci^JcttX^-v^l 0 3fcitA,-CNOi tttt!7 

7^t^ h^n*. no. fttB77i'st^ hsns 
i&j£-rs<fc 5 «c«m->u >?to\zmi&-£nz>&-&§3.& 

Oy^lZ&LtbibftZ. 

[0 0 2 4] ^iTX^-y^l 0 4T«*OhfitC*< 
lfctt-f >i/'J*>h£ft.5. ^rafyT'l 05T 

^Co <D£2\Z\*Xm)V— ^>£5£TU OC. 1C& 
StXfv^l 0 6tiiA/-CNO. ft(fl77Wi'Jt7 

h^n-s. no. M^^^'Jty h^nst^-r 
^fitcatgt^fts. 

[0 0 2 5] — 7j, Xf77"l 0 O&feVVTK^l. 0 



(5) #i¥5-30250 8 

0 8»CjIA;TK^l. 0©ttSS*'-tH^. ^ 

xeio t k ^ i . o 

*^7U Kil. o©«ffi*t-)ti^ro«l«bfct^K: 

llXf'^l 0 9[ril^m«|HHg|SZNE*i^t$n 

«jt:mu v^fc*ftTv»aP3riwa«i o#ss««rrn 

i o 9ic*^TmaiismiaxNE*t^i3n-s. 
[0026] ms\*m\m.M%fmTA\jo>nm)i—^> 

*^LT^»3. £©;P-^>«»iIl^fT3ft£. 0 8 
&#88-r-5t*-riO«e)lCX^r5/y2 0 0IC*3tvr@2lC 

\t1iammfcmXteikfift]m(Dt2IZte7>7->y72 0 2 
20 ICit^T«IEfliim**gtii3ft£. MMflntirlCli. 

0©J5IST«l8?&a)*fij5m<feSS<!:/h$<^-S. £ 

ae»irtt«iE«i!tK«i. oio^taitsn 

*1>TXt->7"2 0 3T«iiE«»K)tfSK t t3 
ft. *HTXT77'2 0 4K:fcV>Ti8**®HI$ffiTAU 
(=TP • K t) atjSiiiSftS. ^©t^ttt«P8->ij 
>^rt lcflMg2ft£££^;WSil£mXttU 5P£ 3 
ft*. 

5(7 [0 0 2 7] — ^, Xf7^2.0 lt*HT>J->fi4 

ttX ^i/72 0 5'£HM/?NO> iaaj75^*t-fe > h£ 
ttTV>«»£)fr0tWM3tl«. NO, tttI177^*»-fey 
hSftTV^V^#IcKX5 L ->^2 0 6 tzm/u-?miE& 
§kKi>mXH0. 6t3n. *WXr->'7'2 0 7JC* 
V^T«iE#«:K*tK t tStlfc«ICX5 t -y^2 0 4 tit 
tf. «EoTC©i^lC»i«H->'J>^rtlC'J->^« 
diftj&^ft*. -7j. Xfy7*20 5t*WNO. «[ 
a 7 5 «^ h S ft fc t lMJ»r ^ ftfc <h ^ t- ^ 
40 2 0 8 JC^TT-^^eftfcfilKKi&tK t i^ft, i*: 
ViT?^7^y^2 0 4ICiltJ. C©ffiKKB«||->U>y 
J*3C«Jg$ft*^Sl©^)K]tAn 2. 0*^13. 5 
8«i&41. 1*61. 2gft©filT*2,. fcT^ 

©t^jrttt8iii->u >yrtfcij y^«^a«»«i&aft. 

^ftlCkoTNO, KiR5W2 UcKlRSftTV>-5NO. 

^ata^ft^cttcTS:*. ^t*3. no. sfew^f(c?i-&m 
*aa^*sjt»cT**-&fcttKK©fitti. otsn 

[0 0 2 8] S9{rS>J©^iS«i!l*^-r. r©^M«9|lc*3 

5<? ^rm i tc^-rsiigw<h^-©«^^H^-©^T 
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m-f. m 9 \ztt: £ ft* «fc 5 ic c «>%ifcM'?i*«aatt#' 

4rttr-tf^^-f h»NO, ftt&l 8£ftj$L;tftfe*fc:3> 

n— * 1 9*<sg^n-5. c:ne)»»ma!S2 4, 25 

liNO. 8©T^C:fe^TStf^iftLTNO. K 

&m.m&2 4*3«tt;^2iiHma?S2 scaosicik/t 

SB 1 2 6 £ itfSg 2 UmSMWifr 2 7 #£{13 

n. ^ne»»5i®iffl!^2 6, 2 7^27^-* 2 8 

lC«koTI^I$lCliIfflft!!l»3ftS. rCTffal-^ 2 

[0029] ^«^js^-e««s«i^3rtic«i&^n^jg 

u - ><d t & iz \tm 9 \Z $ ft S ± 5 c m 1 
3sflffll# 2 6 *iPB#-ebi6 en. 2 .#fttim# 2 7 **EB 

^a?52 4rt»csio^in-5. c©i^»a^f©N 
o, UNO. mmi 8 t«tDS7c-a-u«)en, no.m 

*«1 8l£«fcOS7c2ftfc*-=./fcNO. #NO. ®iRS92 

1 »C!J5JK2ft£. — NO. &JRJW2 l^^NO, * 
SHUTS fcft tCj&ttg 3 rt«C«J&3ft£il^;&*Bll&£ 

JfcX tt »J ftfc t «Sg 1 2 6*« 

H#-&L«e>e.ti. ^2#^$dfli^ ! 2 7d^#-arL«>en 
«to x n © t \tm 2 &mm& 

[0 0 3 0] «r^Ufc«t^lc:NO. «fiEl9T«NO. 

o, ^S7c-rsfeae>icHc*^R$n2). Sotno, 

®JRSI2 l*6NO, fc^T^titlCfmtfXfcN 
O, M«l 8»cS9£A/£«lCNO. Ktttl'2 1 

^trtHc*t N o, mmi 8\z&^Tm&t<nz>Tctr)\z 

NO, «JR$2 1 fcj£D&*ftSHC(D*7^TU Ifi 

JB2.1*5NO.. ettittft* t^lCfiSB 2 »msK 2 
5 b Tttfttf X SNOi 2 1 izSt 0 &tf «k 5 

[0031] 0 1 o \m 9 jc^-r^JBe«j»«8»'i»i^m 

2 6 ,t^2^^©i«i*2 7 <7>mmMwwftt>nz>. & 
*>> ccr>5ij6^}c:*viTt>No, tsunyvi/zmwrz 
tctb\zm7\z^n^^)v-^>iim^^n^. m 

1 0£#MT£££TWftKXxy:/3 0 OlCiJ^TS 



(6) W5-302 50 8 

JO 

2 fc^Tv . y ea**s»>ei*^^T p ft 
73 o 2^cjt^-c^^liEls»K*^^^J^ns. tswisttiSji 

KSs 1 . 0 Wf5B-C«re^*M*iK< ttSI3£/Mg < 

10 ft. ^||SCI$£i2ttIEfMKKttl. 0«fc 

mtZtlZ. X^~CX7-y73 0 3TttHlE^«:K*iK 
ti.3.n*. *UT7f 0 4Ttt^lMK»^ 
2 6*tH#-&L«>6ft. &2&n.mW#2 71>m#i£L 

u (=TP-Kt) ammt<tiz>. z.<D£^\zumm^ 

[0 0 3 2] — 7><ry-?3 0 1 IC*^T«J->ig^ 
20 BXfyy3 0 6 KitA/T N O. »{li7 =7 y Y $ 

nxvi-s^s^^jigij^n-s. no, mtiy7>f&±v 
b^nx^u^t^\ztiX7-yy3 o 7 tzm/o-emiE& 

IkKfimiUiO. 6t3n, *WXf-y^3 0 8t* 
^T«iE^I8cK3&<K t £^tVfcmZ7s ; xy7'3 0 9 iCit 
tJ. 5> 7 3 0 9 Ttt^ 1 &f«.ffiW# 2 6 *iH#-fr L 

g>*>n* $2«^»#2 7*tEa^L8e>e.n-5. 

fc U ->ig^*?ft*&5 ft*. 
[0 0 3 3] — 7ry^3 0 6 IC&HTNO. tttB 
50 77^t? hSftrctWKr^ftfct^lCttX^-yys 
1 0l:iiA/T^ft^«)6 > ftfcfliKK*tK t tSft*. ^ 
^TX^rS/73 1 lTK^l»^t«Sil#2 6*S|fl#*L 

«>eft> m2m%mm^2 7&M#itvsr>t>nz>. ^ 
KtttsH^u >yrtiw«ift3ft5jg^(D^asifc*u 

2. 0*6 1 3. 5gftt*il- 1*61. 2i@ft<D 

m^mamm^n. ^niaoiNo, KiKay2uc® 
iR^ftTv^No, ^ftaisn^cticfei. n 

Mttl. Ot^ft-5. 

fc*^s:^LTv^. mi i\za^xmi hmm 
%&z*i>z>mfeftm\z$i^T&%mmm&i. oet±, 

JS^LftSftS. ^oXCWt^^ffl^ft-SNO. CO 

-g5«-t'^-^^ h^NO, MUl 8fc«J:DM7c$ft. S 
0CNO, iiNO, RJRS32 Uc®iRSft-5. N 
50 O. KJRS12 l*e.NO» Srifcfflt-^#t€riC«. NO 
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5. £©«•&, HI 1 l'*£n£^iig0JT«^*!£3rt 
©^m©¥^«!iJfctt'J- >tLT6WNO. «« 

so 2 1 ±sso«H»5ia?srtic^*5!i&tti&-ri>-t 

<k 0 NO. ®IR?PJ 2 1 ^©^A#ta#X©£j&it#U 

[0035] 0ii fc^Hrrstrosfete^miy^-fe 
4 ia*a:tt£>n, toM-fe>t4ioa 

*1EIJADMSS4 2 *^bTA^#-h3 5 ICA* 10 

->>>if2 2£*®m?z>mm. t g2 ortic&Tcaiews^ 
4S:^L,Ta7c^j^>^4 5ica«g^n^>. i&TfflWZ- 

^•y h3 0©ffl*#-h3 6te*<Sr«i&[5J?5 3 8&fth 

xm7tmm^4 3 4 4.rcffiR;sn 

5. &7iM*>94 5rtlc«^V»J>, -fV*jr*>, 

[0 0 3 6] C<DmSWTf»ia^^3rt»S^tt 

. »±&ls£J:3fcHE-<!>— tHPNO. mWl 8t'«tOS 
7CS:n, 3S0CDNO, **NO, R1RJW2 1 fcftJRSn 

5. no, ®iR»i2 ld^No, ^aaj-r^^t^jcji 

«J&# >y 4 4 *<&fi2 t*{rS7C»)«j&# 4 3 *» 

£©£#©piHfc*:*©ttJagttNO, WB0W2UC 
SSATSiSA»^X©^«K«:^U «^^t^:S«to«C^ 

NO, #%tt£tt« 

[0 0 3 7] HI 2lir©NO. J*i4lSfia**ff-rSfc 
«6<o;i/— ^>**LTii0, ^>ti— ^NrP^ft 

©§a&*»c«k-?T*fT3tt-&. ai 2«r#sg-r-5t*T 

SJJ6ICX^v/^4 0 0(C*3^Ta*EO«M(5|«ftNEIC 
ZNE£Jnf?L;fci|g:£#ZNE££tl£. «t>TC©2 
NE«$M@&£NE©&«te£;*LTV>3. 40 
f7^4 0 lTtt8ffl@efc2NE#-5l:fiSNE«J;!) 
fcAfrVi^5d>*t«»J3n*. ^OD-SfiSNEUNO 
• ®JRSI2 llC-€-©NO. K«R^<Dfl«JA«5 0%©N 
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TV>-2>„ Z N Eg S N EfflttlCliffili^-f i'M^T 
U ENE>SNE©<h#, fSNO. lfc;-?- 
©NO, ©1R^©5 0%©NO, S*^©iR$nT^-5 
«t«l^$nfct#lr«X^2/7 p 4 0 2ICittI. Xf5»^ 

£ 2 0fJ>PflgftKi65n^. ^ViTX^-y7 p 4 0 3T« 
jt7nSJ#tS&^ 4 3 #-Jgffm 09Atf 5 fj>ffl1fr 6> 2 0 fj> 
BaSa^#tirbse>?>n. #^T7.^«.y:/4 0 4lC:fc^T 

mammas xNE*sft$n5„ 

[0 0 3 8] 

[f8W©2ft*] U->il^^*Kei-eL«)^nT^-5£ 

€»c5E^-r-sNo. ©-fiiWNo, mmz^xmyt^ 

nsOTNO, ®!R»ItC#fi:S3fK3 0IC©iR$n-5NO 
, S#4>ft<£5. *©*S;£> NO. KJRfflA^NO, 

£©T, Xtt^n6Mffl*S<L.fti»«-&{rttM7c»l© 

£<h#T££©Tg^ffi»g^tt«5» 

[0®©tMiftitt9J] 

[HI] l>3«S«W©£#0T&S. 

[0 2 ] **«S»»BS*^Bg©v y ^^-TH-Cfe-S. 

[03] «IE«»K©3£fc£^T0Tfc£. 

[H4] «Ma^#m£ns#&#xf ©*b$hc, c 
o*ii^K*©ffi«*8wgwc^-ra!0T*^. 
[05] no, ©»ttmft2ffl^iiwr-5fc*©0-c» 

[0 6] NO. «<K&to>£NO. sifcaj^-ss^-r 5> 

^/^■r0T*-5. 

[07] «&^k-?->&ji?-rB?fc«. 

[08] «S»«ltierKTAU**ajT-5fcJ6©7D-^ 

[09] rtJSS«M©giJ©Si6CT**-r*«:0Ti&^. 
[01 0] «S»Pg*f^ff!gTAU^ffiT^fc*©7D- 

[011] tommm(D-£.izm<Dmi&M$:m-?±ft®-?$> 

[012] NO, ttttSffiS^fT^fcii&W^D-^^-h 

[»#©iK«»] 

1 6-»^t-jJn;uk 
1 8 -no, mm 

2 1-NO, 
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(8) 



ftffi¥5-3 0 2 5 0 8 
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